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Abstract
Background and Objectives: According to prevalence of Parkinson's disease, as one of the
most common neurodegenerative disease and the fact that treatment options for the disease so
far have been insufficient and not convincing. Since these patients also suffer from movement
disorders and cognitive impairment, so find ways to improve treatment of both disorders seem
necessary. Research has shown that the main cause of these disorders is abnormality in
synaptic levels in the striatum and hippocampus that occur in these patients. Neuroprotective
role of neurosteroids mentioned in a number of studies, but there is not any directly on
synaptic disorders caused by Parkinson's disease.Whether these hormones have effect on
motor and cognitive disorders associated with Parkinson's disease or will be able to stop
synaptic alterations? The aim of this study was to evaluate the effect of allopregnanolone
(A1lo: the metabolite of progesterone) on synaptic plasticity in the rat model of Parkinson's
disease.
Methods: In this study were used of male Wistar that they have been divided into five groups:
control, sham, lesion, lesion group treated with Allo5 mg/kg and lesion group treated with
Allo20 mg/kg. To simulate PD, rats received 8 pg 6-OHDA (dissolved in 3 pl of 0.9o/o NaCl,
supplemented with 0.02% ascorbic acid) in the right substantia nigra pars compacta (SNc) by
stereotaxic surgery. Allo (5 and 20 mglkg, orally) was administered on the day after the 6-
OHDA injection and continued every other day for 8 weeks. Motor behaviors and motor-skill
leaming were assessed by the apomorphine induced rotation, accelerating rotarod, beam-
balance (BB), beam-walk (BW) and bar test and cognitive behaviors were assessed by the
Novel object recognition (NOR), the object recognition tasks and Morris water maze. The
levels of striatal postsynaptic density protein 95 (PSD-95), neurexinl and neuroligin were
determined in the regions of the striatum and hippocampus and the levels of dopamine
receptor D1 as well as COX-2 and Caspas-3 proteins were determined in the striatum by
immunoblotting. Furthermore, hippocampal long-term potentiation (LTP) was assessed using
in vivo field potential recordings.
Results: The data indicated that A11o significantly improved the 6-OHDA-induced motor
impairment which revealed by decrease in number of apomorphine-induced rotation, increase
in the ability to remain on a rotating rod and the increase in balancing and crossing on beam
and also with decrease in degree of catalepsy in bar test. ln addition, Allo significantly
improved the 6-OHDA-induced cognitive impairment which revealed by the reduction of
leaming and memory impairment in MWM test and with increase in the exploration index in
NOR and object location tasks. Furthermore, PSD-95, neurexinl and neuroligin levels were
significantly decreased (P<0.001) in the striatum and hippocampus of 6-O}IDA-lesioned
animals, while the levels of COX-2 and caspase-3 were increased (P<0.001) in the striatum of
6-OHDA-treated animals. The mentioned molecular changes were attenuated by Allo
treatment. There was no significant in the level of dopamine receptor Dl in the experimental
groups. Although, dopamine denervation does not alter basal synaptic transmission and pair-
pulse facilitation (PPF) of field excitatory postsynaptic potentials but the induction and
maintenance of long-term potentiation (LTP) were impaired in the CAl and Allo
administration overcame the 6-OHDA-induced impairment in LTP generation in the
hippocampus.
Conclusion: The results showed that the loss of dopamine neurones leads to motor disabilities
and disruptions in the protein level of synapses and increased levels of inflammation and
apoptosis marks in the striatum in the rat model of Parkinson's. It also leads to cognitive
defects, changes in syraptic protein levels in the hippocampus and reduction in the induction
and maintenance of LTP. Our results demonstrated that A11o, due to its anti-inflammatory and
anti-apoptotic properties, improves the mentioned deficiencies and preserves pre- and post-
synaptic proteins in striatum and hippocampus area. So it may be an effective factor to protect
motor and cognitive disabilities wich are symptom of parkinson's disease'
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